MICRITIC 


MIGRITIC 


| 
| 
] 
LIMESTONE| 


SKELETAL LIMESTONE} 


LIMESTONE 


| 
ji 
T 


| 


Original components not bound together at deposition 
Contains mud 
(particles of clay and fine silt | 
| Cransuppored 


Less than 
10% Grains 


Mudstone 


More than 
10% Grains 


Wackestone 


Packstone 


ond 


Original components 
bound together at 
deposition. Intergrown 
skeletal material, 
lamination contrary to 
gravity, or cavities 
floored by sediment, 
roofed over by organic 
material but too large 
to be interstices 


Boundstone 
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Allochthonous Autochthonous 


Original components not 
bound organically at 
deposition 


>10%grains>2mm 


Original components bound 
organically at deposition 


y By 
organisms organisms organisms 
that act as that encrust that build 

baffles and bind a rigid 
framework 


Textural classification of reef limestones after Embry & Klovan (1971) and James (1984) 
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SPARRY 
CALCITE 
CEMENT 


MICRITE LACKING 
MATRIX ALLOCHEMS 


INTRACLASTS 


UN TRASPARITE = INTRAMICRITE MICRITE 


OOLITES 


OOMICRITE DISMICRITE 
FOSSILS 

BIOMICRITE REEF ROCKS 
PELLETS 


PELMICRITE BIOLITHITE 


Sparry Calcite Lime Mud 
cement Matrix 


C.G,St.C. Kendall, 2005 (after Folk 1959) 
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Folk's Textural Classification of Carbonate Sediments 
Over 2/3 Micrite Matrix Subequal Over 2/3 Spar Cement 
Percent Spar& [Sorting | Sorting [Rounded & 
attochems|_°% | 110% | ro-80% | overson} mente | “Poo? | “Good [abraded 
Quiet Water Deposition = <—_—_———— > Wave/Current — 
<< Matrix Supported Allochems Grain Supported Allochems 


Fossill- 
iferous 
Biomicrite 


Lime Mud } Sparry Calcite 
Matrix y 4 cement 


C.G.St.C. Kendall, 2005 (after Folk 1959) 


BY : JHONNY 


Holocene Calcium Carbonate Cementation 


pati Rhombs & Fibers, 
Micrite Aragonite & Blades & 
Mg Calcite Micrite 


CALICHE INTERTIDAL 
car Sepa 


VADOSE 


PHREATIC 


Low Mg 
Calcite 
Spar 
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E. LATE CEMENTATION AND 
LEACHING 


A. PENECONTEMPORANEOUS 
CEMENTATION AND LEACHING 


CAN BEGIN FROM 
MOMENT OF 
CEMENTATION 


C. CEMENTATION AND 
LEACHING CAUSED BY 
PRESSURE SOLUTION 
AND REGIONAL MOVEMENT 
OF SUBSURFACE WATERS 


B. EARLY MINERAL INVERSION, 
CEMENTATION AND LEACHING 


LIMESTONES UNDERGO CEMENTATION, LEACHING AND OTHER 
DIAGENESIS (MINERAL ALTERATION OR INVERSION, NEOMOR- 
PHISM, GRAIN GROWTH CAUSED BY RECRYSTALLIZATION) DURING 
DEPOSITION, BURIAL AND SUBSEQUENT UPLIFT 
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Carbonate Cement Fabrics 


¢ Crust or rims coat grains 

e Syntaxial overgrowth — optical continuity with 
skeletal fabric 
— Echinoid single crystals 
— Brachiopod multiple crystals 


e Blocky equant - final void fill 
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SYNTAXIAL SINGLE 
CRYSTAL CEMENT 


MENISCUS 
CEMENT 


ISOPACHOUS 
CEMENT (EVEN THICKNESS) 
CRUST CEMENT 


PASSIVE CEMENT 
INDEPENDENT OF GRAINS 


Bes MAMILLATED OR 
_™® BOTRYOIDAL CRUST 


BY : JHONNY 


CALCIUM CARBONATE 
CEMENT — 

SHAPE, MINERALOGY 
AND TRACE ELEMENT 
COMPOSITION 


MINERALOGY TRACE ELEMENT 
EMICA! ELE! s| MINERAL | certING FoR PPN 
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PENECONTEMPERANEOUS 


LATE LEACHING CEMENTATION LEACHING 


AND 


AND DIAGENESIS 


CEMENTATION 


FRACTURE 
POROSITY 
MAY BE 
INITIATED 
FROM THE 
MOMENT 
THE ROCK 
Is 
CEMENTED 
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MINERAL INSTABILITY WITH DEPTH 


INCREASING DIAGENETIC ACTIVITY 
CONTROLLED BY WATER TYPE AND 


DEPTH OF BURIAL 


MINERAL STABILITY 


WITH DEPTH OF BURIED MINERALS 
EQUILIBRIATE WITH BRINES WHICH 
BECOME MORE UNIFORM AWAY FROM 
THE INFLUENCE OF METEORIC WATER. 
THUS MOST DIAGENESIS TAKES PLACE 
CLOSE TO THE DEPOSITIONAL INTERFACE. 
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EARLY DIAGENETIC INTRAGRANULAR 
AND INTERCRYSTALLINE POROSITY 
MOST INTRAGRANULAR POROSITY IS PRODUCED BY LEACHING OF ARAGONITIC 
GRAINS IN THE VADOSE AND PHREATIC ZONES. ARAGONITE IS MINERALOGI- 
CALLY UNSTABLE IN THESE ZONES. 


LATER 
INITIAL POROSITY 


GASTROPOD POROSITY 


LATER 
POROSITY 


> 


OOLITE 
ARAGONITE CALCITE 
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HYPERSALINE WATER 
DIAGENETIC EFFECTS ON MARINE 
CARBONATES AND ASSOCIATED MINERALS 


1. RECRYSTALLIZATION OF ARAGONITE AND CALCITE TO DOLOMITE 
2. PRECIPITATION OF GYPSUM (CaSOq - 2H90) 
3. PRECIPITATION OF ANHYDRITE (CaSOq - 2H 90) 


4. PRECIPITATION OF HALITE 
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\ UCSI 


Ff UNIVERSITY 
~~ 


DOLOMITIZATION 


CRYSTAL FORM REFLECTS GENESIS FROM 
HYPERSALINE OR FRESH WATERS. TIME 
TAKEN TO FORM AFFECTS SIZE OF CRYSTALS. 


DOLOMITIZATION MAY FOLLOW BEDDING 
PLANES OR CROSS THEM. 


DIAGENETIC EFFECTS: 1. LOCAL LEACHING OF CALCITE 


2. DEDOLOMITIZATION 
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WAYS TO IDENTIFY WATER TYPE FROM WHICH 
CARBONATE CEMENT PRECIPITATED 


1. CEMENT TEXTURES: — THIN SECTION STUDY 

2. TRACE ELEMENT COMPOSITION OF CEMENT: 
A. LUMINESCENSE THIN SECTION STUDY 
B. ELECTRON PROBE SCAN 


Cc. STAINING OF THIN SECTIONS 
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TRACE ELEMENTS THAT CAN BE USED TO IDENTIFY 
TYPE OF SOURCE WATER FOR CEMENTS 


1. OXYGEN ISOTOPES 


2. IRON 
3. MANGANESE 


SODIUM 
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Stylolites 


Two-dimensional cross-sectonal views of 
¢ Dissolution seam(A), 

e Stylolite (B), 

e Highly serrate stylolite (C) 

¢ Deformed stylolite (D). 


A few grains are shown schematically to emphasize 
the change in scale from the previous figure 
(after Bruce Railsback) 


JHONNY 


Stylolites 


Tangential (A) 

flattened (B) 

concavo-convex (C) 

sutured (D) (after Bruce Railsback) ., 
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Stylolites 
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